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PREFACE 


This study was conducted under contract with the Paul P. Shaffer Co., 
management consultants, Miami, Fla. 

Appreciation is extended to the following supplier and wholesale-retail 
food distribution companies for use of their facilities to measure productivity 
in loading and unloading railcars and trucks: Annour-Dial, Inc., Mont- 
gomery, 111.; Bama, Division of Borden, Inc., Birmingham, Ala.; Beverage 
Canners, Miami, Fla.; Bruno’s, Inc., Birmingham, Ala.; Chatham Super 
Markets, Warren, Mich.; Hill Brothers, Miami, Fla.; Huslcy Co., Ocala, Fla., 
Kellogg Sales Co., Battle Creek, Mich.; Pillsbury Co., Minneapolis, Mimi.; 
Procter and Gamble Distributing Go., Cincinnati, Ohio ; Publix Super Markets, 
Miami, Fla. ; Red Owl Stoi’es, Hopkins, Minn. ; Scott Paper Co., Mobile, Ala. ; 
Super Valu Stores, Hoplrins, Minn.; and Transolidate Service, H\uitington, 
W.Va. 
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SYSTEMS FOR HANDLING GROCERY PRODUCTS 
FROM SUPPLIER TO DISTRIBUTION WAREHOUSE 

By John O. Bouma and Paul P. Shafiteb^ 

SUMMARY 


Supplier and distribution wareliouse personnel 
are usually more concerned witli how fast rail- 
cars or trailers are loaded and unloaded than with 
the total cost of the food distribution system for 
dry grocery products. It is essential that all the 
costs associated with loading and unloading, i.e., 
labor, equipment, materials, damage, and dunnage, 
be included in the total cost analysis for each 
method of shipment. It is also important that the 
shipping methods bo compatible for the supplier 
and the distribution warehouse. Since the lowest 
cost loading method is not always the lowest cost 
imloading method, the total system cost is the 
most relevant. 

In railcar shipment, the lowest cost system Avas 
shrink film wrap at $18.40 per 1,000 cases and 
$0,681 per 1,000 pounds followed by the pallet sys- 
tem at $28.16 per 1,000 cases and $0,969 per 1,000 
pounds. There was little diilcrence in the cost of 
manual, slipsheet, and clamp loading. Hensons for 
the low cost of the shrink film wrap and pallet sys- 
tems were elimination of the need for dunnage and 
the lAallct exchange pi'ogram. Slipsheets should bo 
strong to reduce the damage in unloading. 

Many industry executives predict that the slip- 
sheet witli slu’ink film wrap will become the most 
common method of rail and truck shipment be- 
cause of the greater labor and equipment pro- 
ductivity in loading and unloading, reduced dam- 
age, elimination of dunnage, and savings in cai’d- 
board required for cases. 

Unitized shipment by truck is not used to the 
extent currently utilized by rail except for back- 
hauls, Pallets are not used extensively in truck 

^ RespccHvely, marketing specialist, Market Operations 
Research Laboratory, BoltsvUle Agricultural Research 
Center, BeltsA'llIe, Md. 20705, and pre.stdent, Paul P. Shaf- 
fer Oo„ Miami, Pla. 38160. 


shipments because of the cost and inconvcnionco 
when there is no pallet exchange program. Pallets 
Avith an exchange program Avere the loAvest total 
cost method of shipment at $0.5.99 per 1,000 pounds 
and next to the loAvest cost at $16.19 per 1,000 
cases. Without the exchange program, the cost of 
palletized .shipments Avas nearly doubled — ^$31.90 
per 1,000 cases and $1,267 per 1,000 pounds. Shrink 
film wrap, excluding freight charges for the pal- 
let, cost tlio least at $16.35 per 1,000 ca.sos and next 
to the loAA’cst at $0,748 per 1,000 pounds. Clamp 
loading on slipsheets and slipsheet unloading cost 
$26.14 per 1,000 cases. The pallet, shrink film Avrap, 
and slipsheet systems each cost less than half the 
$50.40 per 1,000 cases for manual loading and un- 
loading, Avliich Avas the highest cost system. 

Problems in loading and unloading both rail- 
cars and trucks reduce the efilcicncy of shipping 
and create conflicts betAveon the supplier and the 
distribution Avarchousc. Many suppliers haA’o uni- 
tized handling and storage systems that do not 
require pallets and thus reduce the advantage of 
a pallet shipment for thorn. When unit loads are 
not fully .secured or dividers used to prevent shift- 
ing in transit, problems occur in unloading. The 
supplier may ship unit loads Avith more layers than 
can bo placed in the Avarehbuso racks, or he may 
mix items in a unit load. Tliis re.sults in the need 
to ropallctizo at the distribution Avarohouses, Many 
Avaroliouaos use the smaller 40- by 32-ineh pallet for 
loAv volume items, resulting in many 48- by 40- 
incli unitized loads having to bo transferred to 
the smaller pallet. The repallotizatioir on small 
pallets increased the cost of unloading by 62 per- 
cent or $6 per 1,000 case.s. If the Avarohousc wore 
to convert to the 48- by 40-inch pallet, the added 
annual cost for racking and space was more than 
$20 per 1,000 cases in one medium-size and one 
largo firm. Disti'ibutioii Avarohouses with many 
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slow moving items would appear to have lower 
costs if they absorbed the additional cost of re^ 
2 oalletization. The dry grocery distribution system 
appears to have too many built-in limitations for 
the introduction of a second size standard pallet. 

The methods and crew sizes have an important 
bearing on xuiloading costs. A checker who per- 
forms no other tasks, but could be a working mem- 
ber of the unloading crew or an additional un- 
loader, adds to the cost. In one instance not in- 
cluded in this analysis, a handstacked rail load 
cost SY 2 times as much in labor to unload as the 
average of studies included here because of un- 
satisfactory methods and a larger crew than ivas 
necessary, The same condition occurred with a 
slipsheet rail load. 

Unitized loading and unloading of truck ship- 
ments cost half the amount of manual loading and 
unloading. The lowest cost system per 1,000 poimds 
was pallet loading and unloading if freight 
charges for the pallet were excluded. Shrink film 
wrap had the lowest cost per 1,000 cases, excluding 
freight charge for the pallet. Use of slipsheet and 
clamp loading and unloading is limited in truck 


shipments, although savings are possible with these 
systems. 

ImiDroved unloading efliciency at the distribu- 
tion warehouse can be acliieved by (1) sclied- 
uling truck receipts, (2) using unitized unloading, 
(3) pi’oviding sufficient temporary storage space 
on the dock, (4) employing proper materials- 
handling equipment, and (5) having sufficient dock 
personnel to check the merchandise. By scheduling 
truck receipts at one firm, savings in waiting time 
totaled 6.20 minutes per truck, with savings of 
$0.97 per truck. 

Additional savings in unitized shipping can be 
achieved through improved coordination between 
the distribution warehouse buyers and suppliers in 
terms of order and shipping quantities. Additional 
savings may also be achieved (1) with unitized 
consolidated shipments from one supplier to two 
or three distribution warehouses located within a 
metropolitan area in order to achieve lower trans- 
portation rates, (2) with full load compared with 
less than truckload, and (3) with unitized load- 
ing and unloading. 


INTRODUCTION 


The pressure on the food distribution industry 
to find more efficient ways of moving their prod- 
ucts from the manufacturer to the retail food store 
is ever present. This pressure comes from consum- 
ers, whose food purchases are an increasing and 
major item in their budgets, and from distributors, 
whose expenses are ever increasing for labor, 
equipment, materials, transportation, inventories, 
and other operating costs. 

These problems are not easily resolved, since 
the average warehouse handled over 7,000 items 
in 1975,2 excluding many items delivered directly 
to supermarkets. Tlie food distribution system 
demands a tremendous communication and sup- 
ply network between the suppliers, warehouses, 
ajicl retail food stores. An efficient system can only 
develop wlien the eflPorts of the suppliers, car- 
riers, and warehouse distributors are directed to- 
ward the common objective of lowest total sys- 
tem costs. F or example, if the supplier can lower 

wholesalers' $48 BILLION SALES TOTAL REFLECTS MORE 
SOLID GROWTH. Prog. Grocer Mag. 65 (No. 4) : 161-168. 


loading costs by shipping unit loads incompatible 
with the storage capabilities at the distribution 
warehouse, the receiving costs must not exceed the 
loading savings in order to reduce S 3 ^t 6 m costs. 
Additional receiving costs are incurred with in- 
compatible unit loads by repalletizing to smaller 
pallets or by removing layers of cases so the unit 
load will fit in storage racks. Some suppliers ware- 
house products in floor stacks to eliminate pallet 
racking and conseiwe space. This procedure malces 
the use of certain unitized handling systems, such 
as pallets and slipsheets, more difficult and ex- 
pensive, yet suppliers have a special challenge to 
provide compatibility with other methods used by 
carriers and distributors throughout the food dis- 
tribution system. 

The distribution warehouse must provide stor- 
age facilities based on product movement to 
minimize the cost of inventory and provide selec- 
tion fronts for all items. Some warehouses there- 
fore xise the 40- by 32-incli pallet for slow moving 
items. As a result, receiving personnel must repal- 
letize from the 48- by 40-incli standard unit load, 
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When the supplier ships more than one item on 
a unit load, receiving personnel have to place the 
different items on separate pallets and the ad- 
vantages of unitization can be lost. Conflicts in 
handling methods of the suppliers and warehouse 
distributors, unless resolved, can undemine the 
efforts to develop an efficient food distribution sys- 
^ tern. Carriers are interested in greater utilization 
of their equipment and minimization of loss and 
damage claims incurred in transporting grocery 
products, I-Ia.ving achieved such goals, the im- 
provements should bo measurable in I’educed tran- 
sit charges. 

Although differences have occurred in the 
handling-system objectives of suppliers, carriers, 
and warehouse distributors, a brief review of the 
efforts toward unitization will reveal that progress 
has been achieved in the past decade. In the mid- 
1960’s, rail and truck grocery shipments wore 
handstacked on the floor of the carrier. Most dis- 
tribution warehouses used the standard 48- by 
40-inch wood pallet and a 40- by 32-inch pallet for 
slow moving items. Pallet racks and floor stacks 
wore designed to handle both sizes of pallets. 
At the supplier level most of the unitization and 
storage were accomplished with a wide array of 
pallet sizes and by use of a forklift truck with 
clamp attachment. 

Since the mid-1960’s, the Grocery Manufacturers 
of America (GMA) and the wholesale and retail 
food trade associations have cooperatively adopted 
tlie 48- by 40-inch pallet and load size. Detailed 
specifications and guidelines for pallet exchange 
are now prepared by the Grocery Pallet Council 
(GPO). In cooperation with the carriers it has 
a working pallet exchange program. Thus the in- 
dustry now has a standard pallet that can be used 
all the way from the supplier to the retail store. 
In addition, a pallet exchange program, pallet 


pools for the temporary storage of pallets, and 
various arrangements with the carriers for the 
return of empty pallets have been developed, but 
expansion of the program is needed. 

As this program continues to develop and pallet 
standardization is used, manufacturers, carriers, 
and distributoi-s continue to search for unitized 
shipping methods that will make their handling 
operation better or at least compatible with pallet 
receiving and storage at the distribution ware- 
houses. This effort has led to the development of 
fiberboai'd slipsheots for loading and unloading. 
The- 40- by 54-inch sheets are typically placed on 
the floor of the railcar or trailer during loading, 
and a forklift truck with clamp attachment moves 
the product from floor stacks and places it on the 
slipsheet. The product can also bo placed on the 
slipsheet during the automatic unitization of cases 
as they come off the assembly line. At the distribu- 
tion warehouse a forklift truck with a Pull-Pao at- 
tachmout engages the lip of the slipsheet, pulls the 
unit load onto the tines of the forklift, transports 
the load to the dock, and then pushes the unit load 
onto a standard pallet. The shrink film unit load, 
typically placed on slipsheets or pallets, was de- 
veloped as a method of scouring the load during 
transit and speeding up the unloading at the distri- 
bution warehouse. 

All the unitized shipping systems established 
compatibility with the standard 48- by 40-inch 
pallet at the warehouse and the handling system 
of the supplier. The effectiveness of the various 
shipping methods depends on their total system 
cost, including transportation, labor, equipment, 
materials, dunnage, and product damage, Progress 
has been made in reducing the costs of distributing 
grocery products lai'gely because of the coop- 
eration among the suppliers, carriers, and 
distributors. 


OBJECTIVES 


The first objective of this study was to measure 
the costs and determine the relative advantages 
and disadvantages of various systems for han- 
dling grocery products from suppliers to distribu- 
tion warehouses. The second objective was to 
determine problems and recommend methods for 
their solution so as to reduce the overall cost of 
distributing grocery products. There are cost bene- 
fits for suppliers and distributors if current prob- 


lems can be resolved, such as the tie and height of 
unit loads. A third objective was to determine the 
feasibility and possible benefits of a supplier- dis- 
tribution warehouse program using unitized ship- 
ping with smaller units, such as 40- by 32-mch plat- 
forms, Finally the study was intended to provide 
research data to assist supplier and distribution 
warehouse management in deciding which han- 
dling system was most efficient for its use. 
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METHODOLOGY 


To accomplish the objectives of the study, time 
and cost standards for labor and equipment were 
established for each of the following systems of 
loading and unloading grocery products in rail- 
cars and trucks: (1) Manual or limuLBiaoh^ (2) 
^aZ/c^-use of standard 48- by 40-inch GMA pal- 
let, (3) by 54-inch fiberboard slip- 

sheet handled by forklift truck with a Pull-Pac 
attachment, (4) clanvp - use of forklift truck with 
attachment to pick up and transport unit loads 
with squeeze-type pressure plates, and (5) shrmh 
fthti — plastic shrink or stretch film over- 
wrap with product handled on pallets or slip- 
sheets. 

For each of these loading and unloading sys- 
tems, time and cost standai'ds for labor and equip- 
ment were also developed for the following 
product categories: (1) Products in glass, such as 
jellies, baby food, and salad dressing; (2) prod- 
ucts of high density, sucli as canned goods, cake 
mixes, and boxed soap; (3) products in plastic 
coixtaineis, such as bleach, detergents, and sham- 
poo; (4) paper products, such as bags, napkins, 
toilet and facial tissue, and towels; and (5) 
bagged products, such as charcoal, pet food, flour, 
and sugar. 

The studies were conducted in nine supplier 
plants and six distribution warehouses. 

The evaluation of the handling methods at the 
supplier’s facility consisted of developing time 
and cost standards for labor and equipment for 
each product category and method of loading from 
the time the product was placed on the dock for 
loading until it was loaded and stabilized in the 
railcar or truck trailer. Tlie standards were based 
on 1,000 cases, 1,000 pounds, and per load. The 
standards included movement of the product into 
the delivery vehicle, time and cost to secure or 


stabilize the load to prevent shifting in transit, 
and measurement of damage to the product dur- 
ing loading. The supplier’s cost of unitizing the 
product and the cost of the loading platform were 
also included in the evaluation. 

The cost of transporting grocery items accord- 
ing to product category by railcar and truck trailer 
was on a per load basis. The basis for comparison 
was a specified point of origin (Atlanta, Ga.) to 
a specified point of destination (Miami, Fla.) . The 
cost of the pallet or other loading platform was in- 
cluded both in its shipment and its return. 

Comparative time aaxd cost studies for labor and 
equipment were developed at the distribution ware- 
house for imloading grocery items by specified 
product categories and methods of unitized ship- 
ment and when handstacked. This evaluation in- 
cluded (1) necessary preparation of the vehicle for 
unloading, (2) transportation of product to the 
dock staging arm, (3) repalletizing layer quanti- 
ties of product when the unit load would not fit 
into pallet racks or when more than one item was 
on the unit load and transferring the product to 
smaller pallets, (4) straightening unit loads caused 
by load shifting, and (6) measuring damage to the 
product. 

Tire or^erall study included a minimum of two 
railcar and two truck trailer loads for each ship- 
ment system and pi'oduct category when loads were 
available. Labor productivity studies were based 
on a standard elemental time basis, including a 15- 
percent fatigue allowance. Labor rates at both sup- 
plier plants and distribution warehouses varied 
from $3 to $9 per hour, including fringe benefits. 
To establish comparability in all studies, an aver- 
age wage rate of $6 per hour was used. Any 
damaged case was assumed to be fully damaged 
and was valued at $8. 


SUPPLIER SHIPMENT BY RAIL 


In all the supplier plants studied, the product 
moved from packaging to tlio automatic unitizer 
and to storage. When the railcar was ready for 
loading, the forklift operator obtained unit loads 
from storage and either placed tlieiii on the dock 
or moved them directly into the railcar. To estab- 
lish a fair comparison of the various handling sys- 


tems, the automatic unitization, travel to storage, 
and travel to the dock area were excluded from the 
study. The time to engage a unit load was added to 
the loading time when the product was moved 
from storage directly into the railcar. Since all 
railcars were cleaned and prepared for loading 
when they were positioned at the dock, this time 
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was excluded from the study. Firms not loading 
on pallets tyj)icaUy used the clamp liftj whether 
for manual, slipsheet, or film wrap loading. In most 
supplier j)laiits the crew for unitized loading was 
a forklift operator, who was often the checker. 
The crew for manual loading consisted of a fork- 
lift operator Avho transported the product into 
the railcar and two or three men who haudstacked 
cases. 

The hourly cost for materials-handling equip- 
ment used in loading and unloading transport 
vehicles is shown in tabic 1, Unit loads wore fre- 
quently shipped on platforms, such as pallets or 
slipsheets, and w^ere secured while in transit by 
box-type separators (bumpers), corrugated di- 
vider sheets, or shroud film wrap over the unit load 
(table a). Some siipj^liers used tape and banding 
to keep the unit load from shifting while in transit, 
and costs for these materials are shown in table S. 


Table 2. — Oost oj unit load platforms and loatp 
securing devices for shipment of grocery products 


Item 

Unit 

cost 

Trips 

Cost per 
unit load 

Unit load platform : 
Pallet (48 by 40 

DoUan 


j)oUm 

in)i„- 

Slipslieet (40 by 

9. 60 

24 

0. 40 

54 in)— 

Load-SG curl ng devices j 
Box- typo separa- 

. 40 

1 

.40 

tors (bumpers),^ 
Divider sheets (6 

0. 00 

10 

.376 

by 8 ft)-- 

Unit load shroud 

1. 00 

1 

1.00 

films 

1. 00 

1 

1. 00 


1 GMA standard pallet at $0 and repair cost at $3.00, 
3 Includes labor, dopr eolation, and operating oost. 


Manual Loading 

Manual loading is the traditional inetliod for 
loading and is the base for comparing other load- 
ing methods. It is used extensively when cubic 
space utilization is important in railcai" loading 
(fig, 1)^ In some instances, the 14-foot aim be- 
tween bulldiead doors is manually loaded, although 
the rest of the car is loaded with unit loads on slip- 
sheets (fig. 2). To operate the Pull-Pac forklift 
truck, a 14-foot area is needed. 
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Table 3. — Cost of tape and handing for unit loads of grocery products 


^ 1 band 2 bands 

Item Cost per — 

foot Length Cost per Length Cost per 


DaHars put DoWora Fut DoJUtt 

Monofilament tape {% in). 0. 0049 18 0. 09 30 0. 15 

Glassine tape (M in) , 0032 18 ,06 30 , 10 

String . 0062 10 ,10 32 . 20 

Fabiio strap Qfi In) ^ , 0094 16 , 16 


* In eludes cost of bracket and strap. 


Tho cost of manual loading ms $17.11 ijer 1,000 
oases and $0.SS2 per 1,000 pounds (table 4). Cost 
per 1,000 cases was nearly the same as pallet load- 
ing, and tho cost per 1,000 pounds was second to 
tho lowest cost method. Several factors contributed 
to the low cost of manual loading, including (1) 
tho cases were moved into the railcar, which was 
convenient to the loading place, on pallets or with 


a forklift truck having a clamp attachment, (2) 
the loaders were experienced and often loaded two 
cases at a time, .(3) in one firm one man loaded the 
car and thus eliminated crew delays, and (4) man- 
ual loading eliminated the need for and cost of 
platforms, load-securing devices, tape, and band- 
ing. In this study, the capacity of manually loaded 
cars in both number of cases and weight was con- 



PN-SaeS PN-6064 

FiauHE l,~BaUcar loaded manually to fully utilise avail- PiauaE 2.— Groceries manually loaded between bulkhead 
ablespace., doors In railcar, 
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Table 4. — Cost comparison of 5 systems for hading railcars with groceries ' 





Loading system 




Manual 

Pallet 

Sllpsheet 

Clamp 

Shrink film 
wrap ^ 

Load size: 






Cases. _ number __ 

1, 878 

3, 012 

1, 863 

2,476 

3,012 

Pounds do 

60, 400 

81, 600 

54, 500 

68, 300 

81, 600 

Coat element: 






Labor; 






1,000 cases, dollars 

14. 74 

4.06 

5, 67 

5. 53 

4.06 

1,000 lb do 

. 458 

. 150 

. 194 

.236 

, 160 

Equipment: 






1,000 cases-— do 

2. 37 

1. 15 

2. 32 

2. 30 

1. 16 

1,000 lb do 

. 074 

.042 

.079 

.098 

.042 

Materials: ^ 






1,000 cases do 


6. 13 

7. 42 


6, 13 

1,000 lb do 


. 226 

. 254 


. 226 

Dunnage: ^ 






1,000 cases— -do 


5. 67 

4. 36 

3. 96 


1,000 lb do 


.210 

. 149 

. 167 


Total: 






1,000 cases.do 

17. 11 

17.01 

19. 77 

11. 78 

11.34 

1,000 lb- --do— 

. 632 

.628 

. 676 

. 500 

.418 


‘ For detailed information on each load, eeo appendix table? 17 and 18. 

® Based on pallet loading costs, excluding cost of dunnage, since dunnage is not used in 
shrink film wrap loading. 

’ Includes cost for unit load platform — pallets or slipshects. 

< Includes bumpers, film wrap, divider shoots, tape, string, and strap; dunnage cost for 
clamp loading assumes no application of mechanical unloading. 


siderably lower than that of pallet loaded cars be- 
cause of the light bulky nature of the products 
(table 4). 

Pallet Loading 

Use of pallete as a platform for shipping prod- 
ucts in railcars has some advantages over other 
systems, including (1) use throughout the system 
from the supplier to the retail store as a cap- 
tive system, (2) wide availability of materials- 
handling equipment to load and unload products, 
and (S) several existing arrangements with rail 
caiwiers for shipping and returning pallets with- 
out cost for their weight. 

Pallet shipping is limited because many sup- 
pliers store products without pallets and must 
place them on pallets when the system is used. Be- 
cause of the loss in cubic storage space and, in some 


instances, the need to use pallet racks, suppliers do 
not use pallets for storage. Pallet shipping is also 
limited because railcar dimensions are not com- 
patible with the standard 6MA size pallet, re- 
sulting in the need to secure products on the pal- 
let by banding, tying (fig. 3) , or using bumpers 
(fig. 4) to prevent them from shifting while in 
transit. Suppliers of light-weight items, such as 
paper and dry cereal, do not want to sacrifice the 
space used by pallets in the I’ailcar and want to 
avoid the risk of teaiing products packaged in 
bags, such as sugar, flour, and charcoal, from 
protruding nails and sharp edges on the pallet 
(fig. 6). 

Pallet loading was not the lowest cost meth- 
od because of the cost and repair of the pallet and 
materials needed to secure it in transit. The cost 
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PN-6000 

Fiomus 4,— Box-type bumpers between pallet loads In 
center of rnllcar. Note banding on top layer of each 
pallet load, 




Fioube 6. — ^Bulky items packed In Lags are dlffllcult to load and stabtllao on pallets. 


PN-S08T 


of pallet loading was $17.01 per 1,000 cases and 
$0,628 per 1,000 pounds (table 4). 

Pallet shipping costs will bo greater for lirins 
itnable to arrange with the can'iers for shipi>ing 
the pallet and returning it without cost. Firms 
with captive or assigned railcars can return the 
pallets free of charge, They can also take advan- 
tage of the 6-1 rule, whereby they can return one 
of five railcars with the empty pallets. Thus if an 
average of 60 jiallets is shipped per railcar, the 
receiver would acoumulate and load 280 empty 
pallets in the fifth railcar for retium to the sup- 
plier, Small suppliers may have to pay for the 
weight of the pallet in shipment if the total weight 
of the load, less the weight of the pallets, puts the 
car in a higher rate category. Tliey would also 
have to arrange for the sale or I’etui'n of the pal- 
lets. 

Slipehect Loading 

The slipsheet permits better utilization of cubic 
space in the railcar and is ideal for such items as 
paper, cereal, bagged pet food, and charcoal. 
Studies were heavily weighted in favor of these 


items as shown by the lighter weight of slipsheet 
loaded cars (app. tables 17-18) , Typically the slip- 
sheets were placed on the floor or on top of a unit 
load by the clamp forklift operator just prior to 
loading (fig, 6). 

Slipsheet loading at $19,77 per 1,000 cases and 
$0,676 per 1,000 pounds had the highest cost as 
shown in table 4. The labor cost for loading with 
slipshcets was 39 percent less than that for manual 
loading, but slipshcets (averaging 40 sheets per car 
at 40 cents each) and dunnage costs made it tlio 
most expensive loading method. 

Clamp Loading 

Clamp and sLiJsheet loading are similar opera- 
tions because the clamp lift is normally used to 
place the prodiact on slipsbeots, The clamp lift is 
also used to move the product into the car for hand- 
stacldng (fig. 7). 

Clamp loading onto the floor of the railcar at 
$11.78 per 1,000 cases and $0,500 per 1,000 pounds 
was next to the lowest cost system. It had the lowest 
cost for dunnage except for manual loading (tablo 
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Fioude 6, — Grocery products lot 

4), Other advantages iiicliido (1) it is especially 
effective for loading because it can use unit loads 
larger than the standard 4&- by 40 inches, (2) it is 
compatible witli pallotless storage and handling 
in the supplier warelioiise, (3) it reduces tlie need 
for dunnage, and (4) it increases the cubic space 
utilization of railcars* 

Shrink Film Wrap Loading 

Shrink film is used by some manufacturers to 
wrap individual cases known as tray pack (fig. 
8) . Tray pack cases have the same base as a regular 
carton plus a 1- to 2dnch lip around each side. 
They are wrapped with shrink film and moved 
through a heat tunnel resulting in a tightly 
wrapped case. Some manufacturers are using 
stretch film to wrap tray pack cases in order to re- 
duce costs. 

A savings of more than 34 percent in the card- 
board surface area is accomplished with 2 tray 
pack cases of 12 Ko. 303 cans of food compared 
witli a full case of 24 cans, Manufactiu’ers indi- 
cate the savings in cardboard at 1976 prices are 
sufficient to meet the cost of film wrapj)ing tray 
pack cases. 

As shown in table 4, shrink film wrap loading of 
tray pack cases at $11.34 per 1,000 eases and $0,418 


on sllpsheets In a railcar. 


P 


per 1,000 pounds was the lowest cost syst( 
advantage of this system is eliininatioii of i 
for dunnage, because the film wrap adequf 
cures the load in transit. Additional savi 
accomplished at the retail store because pc 
can stock shelves without handling oacln j 
dividually,^ 

“Greene, A,, and Shaffer, P. F. tray pack b 
anELP BTOOKiNQ m GROCERY STORES. U.S. Dept, A 
Mlctg., May 1060. 



-pi 

Fiottre T.-— nallcar being loadeO hy a clamp foi 

i 
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PN-f5070 

Figure 8. — ^Individual tray pack cases wrapped with shrink fllin on pallets. 


Shroud Film Wrap Loading 

A shroud film is used to wrap the entire unit 
load. Tlie use of a shroud film over the unit load is 
limited because of the cost of the film and heat 
shrinking. Studies were made of the loading of 


several railcars with shroud wrapi^ed unit loads. 
Since the shroud wrapped products were ifiaccd on 
slipshects or pallets, they were included in studios 
on slipsheet and pallet loading because the han- 
dling methods were the same. Tlie cost for shroud 
film wrapping was $1 per unit load. 


UNLOADING RAIL SHIPMENTS AT THE WAREHOUSE 


Time studies of railcar unloading included such 
items as opening the car door, placing the dock 
board, obtaining materials-handling equipment 
and pallets if needed, removing the product from 
the car to the staging area, handling the dumiage, 
moving bulkhead doors and load-securing panels, 
loading empty pallets when necessary, removing 
the dock board, and closing the car door. Labor 
productivity in railcar unloading depended on 
such factors as number of cases handled per unit 
load out of the car, crew size and experience, meth- 
ods and equipment used, arrival condition of the 
product in the car (whether the load shifted in 
transit) , and adequacy of the dock staging area. 

Manual Unloading 

Manual unloading occurred most often in rail- 
cars where there were large numbers of items in 


small quantities. If the warehouse made extensive 
use of the 40- by 32-inch pallet for storage, it 
would order handstackcd loads because the unit 
loads were smaller and there was no advantage in 
having the product on a 48- by 40-inch unitized 
platform. There was also some mantml unloading 
in the center section of unitized loads. This oc- 
curred most frequently for slipsheet loads, since 
the Pull-Pac forklift required approximately 14 
feet in which to maneuver in the car before un- 
loading. 

The most efficient method for manually unload- 
ing railcars was either for one man to work alone 
or for two men to work as a team. With a bvo- 
man crow, one would remove the loaded imllct with 
a pallet jack, the other would obtain an empty pal- 
let, and together they would position cases on it 
(fig. 9), Productivity with a three -man crow was 
loss than with a two-man crow or one man work- 
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Figure 9.— Two-iuaii crew manualy unloading railcar with pallet and pallet jack. 


ing alone as shown dn appendix table 19 ^ Manual 
unloading was the most costly method of receiving 
groceries in railcars as shown in table 6. 

Pallet Unloading 

Productivity in unloading i)alletized railcars 
ranged from 474 to 2,857 cases per anan-hoiir as 
shown in appendix table 19. Some of the factors 
affecting productivity in unloading palletized 
products included the extent of load shifting in 
the railcar (fig. 10), the number of cases and 
weight of the pallet load, and the number of XDeople 
assigned to the unloading crew. Load sliif ting was 
caused by (1) lack of dunnage to keep unit loads 
separated, (2) breaking of bands or string used 
to secure the load, and (3) lack of bulkhead doors 
in the' car, causing a multiplier effect when the 
total load shifted . 


Bouma, J. C,, and Lundquist, A. L, methods op in- 
creasing ritoDucrriviTY in multistory and small one- 
floor QROOHRY WAREHOUSE. U.S. Dcpt. Agr., Mlctg. Rcs. 
Bpt. 142, 42 pp. 1950. 


Additional factors affecting productivity not 
included in the comparison of methods were the 
need to (1) frequently reduce the height of the 
unit load by repalletizing one or more layers in 
order to xmt the pallet load into a x:)allet rack, (2) 
transfer x^roducts from tlie standard 48- by 40-inch 
pallet to a 40- by 32-iiicli xnillet, and (3) repallotizo 
when more than one item was on a unit load. 
These factors can be remedied through better com- 
munication between sux)plier and distributor. 

A railcar load of palletized product received in 
excellent condition is shown in figure 11. Pallet 
loads were stacked two high and banded, with 
cardboard x^laced on the toi) of each load to x>ro- 
tect the cases. Bulkhead doors prevented load 
shifting. 

As shown ill table 6, pallet unloading at $11.15 
per 1,000 cases and $0,341 per 1,000 x^ounds Was 
next to the lowest cost system. This was partly due 
to the size of the average load in both cases and 
weight. Unloading productivity was at the rate of 
900 cases per man-hour (app, table 19) . 
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Table 5. — Cost cQm])ansQn of Jf. systems for unloading railcars with groceries ^ 




Unloading system 




Manual 

Pallet 

Slipsheet 

Shrink film 
wrap 

Load size: 

Cases 

-number.- _ 

1, 642 

2, 369 

1, 402 

1, 986 

Pounds 

do 

66, 600 

77, 400 

61, 100 

63, 300 

Cost element : 

Labor: 

1,000 cases 

-dollars— - 

26, 42 

9. 12 

13. 08 

6. 96 

1,000 lb 

do— __ 

, 730 

.279 

, 358 

, 221 

Equipment: 

1,000 cases 

do 

1. 87 

1. 28 

2. 13 

1.11 

1,000 lb 

—do— 

,062 

. 039 

, 068 

.042 

Damage: 

1,000 cases 

do 

3. 08 

.76 

6,34 - 


1,000 lb ■ 

-..—do 

.086 

.023 

. 174 -, 


Total: 

1,000 cases-.- 

do 

31. 37 

11. 16 

21. 66 

7.06 

1,000 lb 

do 

. 807 

.341 

. 690 

,263 


J For detailed information on each load, see appendix tables 19 and 20, 



PN-5e72 

FiatTRE 10. — Shifting of a palletized load in transit re- 
quired that the forklift operator straighten the load 
befoi^e the pallet load was removed. 


Slipsheet Unloading 

As shown in api^ondix table 19, productivity in 
luiloading railcars with the product unitized on 
slipsheets ranged from 149 to 1,474 cases per man- 
hour. Variation in unloading productivity can be 
attributed to arrival condition of tlio load, con- 



PN-B078 

Fiouhe) 11.— Well-secured palletized load of grocery 
products, 


26i-280 0-70-3 


14 


MARKETING RESEARCH REPORT 1075, U.S. DEPT. OF AGRICULTURE 


dition of the slipsheets, size of the crew, number 
of cases removed per trip from the car, and tlie 
methods used. The load with tlie highest produc- 
tivity, study No. 22 (app. table 19) , had a relatively 
high number of cases removed per trip from the 
car and a two -man crew. The low productivity in 
study No. 30 was caused by fallen cases, a part- 
time checker, and damaged lips on slipsheets, 
which accounted for 10 percent of the labor time. 
The most effective unloading x>rocedur6 included 
two people, the operator of a forklift with a Pull- 
Pac attachment and a helper who assisted in en- 
gaging the lip of the slipsheet. The helper posi- 
tioned empty pallets for the slipsheet load and 
checked the quantity of merchandise received. 

Figure 12 shows a Pull-Pac attachment on a 
forklift truck engaging the lip of a slipsheet in a 
railcar. On removing the slipsheet load from the 
railcar, a metal back plate is used to facilitate the 
transfer and positioning of the slipsheet unit load 
onto a pallet (fig. 13). A back plate or wall is 



PN-6074 

Fiquhe 12 —Engaging a slipsheet load of groceries in a 
railcar. 



Fiodhb 13.— Transferring a slipsheet unit load to empty pallet with metal back plate. 


RN-SOTS 
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recommended to help stabilize the load as it is 
transferred to a pallet. In addition, a stack of 
empty pallets should be positioned nearby to re- 
duce the time and labor required to position the 
pallet needed for slipslieet loads. 

The greatest damage occurred with slipshcet 
loads, caused by load shifting in transit and prod- 
uct damage in unloading. Slipshcet miloading can 
be improved by (1) using stronger slipslieets, at 
least 80 points, (2) placing slixishects so the lip is 
available for engagement by the Bull-Pac, and 
(3) securing the load to prevent shifting in transit. 

The salvage value of used slipslieets was ex- 
cluded from the study because only one firm baled 
them. Manual handstacking of the center section 
of the railcar was common in slipshcet loads be- 
cause the Pull-Pac forklift cannot maneuver in a 
small area. The manual unloading of the center 
section was a factor in lowering the overall pro- 
ductivity of slipshcet loads. As shown in table 5, 
slipsheot unloading cost $2:^ ' 5 per 1,000 cases and 
$0,690 per 1,000 pounds. 


Shrink Film Wrap Unloading 

Studies of shrink film wrap unloading of rail- 
cars were limited because of the small number of 
suppliers using the system. The cost of the film 
wrap at $1 per unit load was the major factor pro- 
hibiting its use in shipping. Shrink film wrap has 
a definite advantage because it protects the prod- 
uct in shipment, eliminates the need for load- 
securing devices, and reduces damage. The railcars 
studied arrived with the product in excellent con- 
dition, and unloading was faster than tlie other 
methods (app. table 19), although the unit loads 
had fewer cases than pallet loads. Shrink or shroud 
wrapped unit loads were especially effective for 
bagged pet food, charcoal, flour, sugar, fragile 
items, and small cases. 

As shown in table 6, shrink film at $7.06 per 
1,000 cases and $0,263 per 1,000 pounds was the 
lowest cost system of unloading. Unloading pro- 
ductivity was 1,246 cases per man-hour, consid- 
erably higher than any other system (app. table 
19). 


AN EVALUATION OF RAILCAR SHIPPING SYSTEMS 


Railcar loading ^vas generally well organized 
and with a minimum size crew. When railcars 
were loaded by pallet, slipslieet, or clamp, the fork- 
lift operator usually worked alone and checked 
the loading invoices. The only damage observed 
occiuTcd prior to loading. Except for handstacked 
loads, the cost of materials, including platforms, 
load-securing tape, and dunnage, was the largest 
part of the total cost — 69 percent for pallets and 
60 percent for slipslieets. 

Railcar unloading was a very labor-intensive 
operation, and it is vital that unitization or 
mechanization be increased to control costs. This 
is difficult because of the wide variety of products, 
the uncertainty of tlie number of cars to be un- 
loaded, and the necessity of having crews available 
to handle the volume on peak receiving days. This 
explains why the unloading crews were larger than 
required in many of the studies. 

The most effective load-securing devices were 
film wrap, box-type bumpers, and fiberboard 
dividers, Tlio taping or tying of the top layer 
aloiiB did not prevent shifting of the unit loads, 
whioli were often wedged together upon arrival 
at the distribution warehouse. 


Several methods can be used to evaluate the 
cost of various systems for shipping groceries by 
railcar. One method would be to evaluate the sys- 
tems on the basis of combined labor productivity, 
sucli as cases handled per man-hour, which 
measures the effective use of labor and equipment. 
As shown in table 6, productivity of the pallet 
system was next to the highest, yet it was next 
to the least costly per 1,000 pounds as shown in 
table 7, because cases per man-hour productivity 
do not include such other costs as materials, equip- 
ment, dunnage, and damage. It is also possible to 
evaluate the respective systems on the basis of 
cost per load, but this method does not take into 
account the variation in number of cases and 
weight included in each load. 

The cost per 1,000 cases and per 1,000 pounds 
was determined as the only valid ineasure of eval- 
uation, With the exception of shrink film wrapped 
loads, the average case weight in loading and un- 
loading ranged from 30 to 34 pounds ; tlieroforo 
the total cost of shipping and receiving by method 
of shipment on a case- weight basis should be com- 
parable. Total shipment costs were lowest fox* 
shrink film wrap and pallet shipments, with shrink 
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Table 6. — iafior productivity of 5 systems for loading and unloading 
railcars with groceries 


Loading Unloading Overall per 

System productivity productivity man-hour ^ 

per man-hour ^ per man-hour ^ 


N%mheT Nwnher Number 

of cases of cases of cases 

Manual 407 239 151 

Pallet 1, 388 900 545 

Slipsheet 1,059 673 370 

Clamp- 1,044 239 195 

Shrink film wrap 1,481 1,246 674 


^ Appendix table 17, with shrink film wrap included in studies 45, 54, and 66. 
^ Appendix table 19. 

3 Determined as follows using the manual system as an example: (60 min -^407 
cases) -I- (60 min-^239 cases)— 0.3984 min per case or 60 min -i-0, 3984 min per 
case— 151 cases. 


Table 7. — 


Obsi comparison of 6 systems for loading and unloading railcars with groceries 


Loading cost ^ per — Unloading cost per — Total cost per — 


System 1, 000 1, 000 Load 1, 000 1, 000 Load 1, 000 1, 000 Load 

oases lb cases lb cases lb 


Manual $17.11 $0,532 $32.13 $31.37 $0,867 $48.99 $48.48 $1,399 $81.12 

Pallet 17.01 .628 51,26 11.15 .341 20.41 28.16 .969 77.67 

Slipsheet-- — 19.77 .676 36.84 21.55 .591 30.21 41.32 1.267 67.05 

Clamp on floor-..- 11. 78 . 500 29. 17 31. 37 , 867 48, 99 43. 15 1. 367 78. 16 

Clamp on slipsheet--- 18.24 .775 45.17 21,56 .591 30,21 39.79 1.366 75.38 

Shrink film wrap ^ 11. 34 . 418 34. 17 7. 06 . 263 14. 01 18. 40 . 681 48, 18 


1 Includes cost for labor, equipment, materials; and dunnage. 

^ Loading cost includes cost for pallet loading in appendix table 18 minus cost for dunnage, since dunnage is not used in 
shrink film wrap loading. 


film wrap tho lowest cost per IjOOO cases and per 
1,000 pounds as shown in table 7. There was little 
variation in the total cost per 1,000 cases of tho 
other systems for loading and unloading. 

Several factors can qualify the total cost com- 
parison, including (1) insufficient studies by com- 
modity groups to provide a precise evaluation by 
method of shipment, because some commodities 
^ve^e not loaded by a particular method of ship- 
ping, such as paper, cereal, and bagged items on 
pallets ; (2) the quality of slipsheets used by some 
suppliers created problems in unloading; and (3) 
no cost was assigned for the weight of the pallet 
in eitlier sliipping or return of empty pallets, 
"When a firm is not on a pallet exchange program 
or cannot use the B-1 pallet return program or has 


captive railcars, there would be an additional cost 
for pallet shipments. An alternative on a limited 
basis is for such suppliers to arrange with the dis- 
tribution warehouse to purchase the pallets. Each 
system of unitized shipping can be improved by 
using better unloading methods and trained crews, 
particularly at the distribution warehouse. 

Freight charges are not provided in tho cost 
comparison because they are not controllable. 
Rates were obtained for freight charges by rail 
shipment from Atlanta, Ga., to Miami, Fla., and 
are shown in table 8 and in api)endix table 18 for 
each study on the basis of charges per 100 pounds 
and railcar load. The charges for a given distance 
do not vary for items packed in glass, high density, 
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or plastic containers, except they are gradually re- 
duced as the weight of product loaded per railcar 
increases. Heavy bagged items are usually shipped 


at the same rate whether in 40- or 50-foot railcars 
because the weight is usually in the 80,000- to 100,- 
000-pound category. 


Table 8. — Schedule oj rail freight rates by product 
categonj from Atlanta y Ga.y to Miamiy Fla. 


Product category per 100 lb 


Glass, 

Net load (1,000 lb) hig;h Paper and 

density, cereal Bagged 
and 
plastic 


$0. 92 

.97 

1, 03 $1. 00 

1, 16 $1. 20’ 

1.22 1.37 

1, 35 

1.49 


120 plus 

100 to 120.- 
80 to 100-__ 

60 to 80 

50 to 60 

40 minimum 
36 minimum 


SUPPLIER SHIPMENT BY TRUCK 


More groceries are received by truck than by 
rail at the distribution warehouse. A survey of 
129 distribution warehouses supplying retail 
stores showed the typical warehouse received 60 
percent of its groceries by common carrier truck, 
30 percent by rail, and 10 percent by backhaul 
on the return trip to the warehouse on trucks used 
for delivery to retail stores.® 

Studies were conducted on four systems of load- 
ing trucks at supplier warehouses, including 
manual, pallet, clamp, and shrink film wrapped 
cases on pallets. No studies were conducted on 
slipsheet loading of tnicks because of its very 
limited use. 

Eailcar arrivals at the distribution warehouse 
came directly from the suiiplier or consolidated 
wa.reliouso, whereas truck arrivals came from five 
sources: (1) Supplier; (2) consolidated ware- 
house, typically with several items; (3) trailers on 
flatcai^ (piggyback) shipped to a terminal by 
rail; (4) backhaul with distribution warehouse 
trucks iDiclring up a load of groceries on a return 
trip from delivery to a retail store; and (5) less- 

“BOUMA, J. G. TRUCK UNLOADING OP MANUFACTURER 
SHIPa[ENTS AT OROOERY DISTRIBUTION WAREHOUSES. U,S. 

Dept. Agr., ARS-NEJ-GS, 23 pp. 1976. 


thau-full truckloads from a supplier or terminal 
w^arehoiise, or a partial load shared with another 
distribution warehouse (pooled deliveries). 

Manual Loading 

This was the most labor-intensive loading meth- 
od because each case was handled individually. 
Ill addition, there were delays for the drivers as 
they waited for the merchandise to be brought 
to them for loading or for removal of empty pallets 
and also delays for the forklift operator as ho 
waited for the driver to empty a pallet. Tlxis 
accounts for higher labor cost than the other load- 
ing systems as shown in table 9. Manual loading 
was the highest labor cost system, totaling $16.90 
per 1,000 cases or $0,666 per 1,000 pounds. 

Studies were conducted in which the ti*uck 
trailer was partially loaded by clainp or pallet 
and the remainder of the load was handstacked 
as shown in figure 14. This resulted in lower load- 
ing cost than when the entire load was hand- 
stacked, Such studies were not included in order 
to obtain a uniform comparison of truck loading 
systems. 

Costs for manual loading can be reduced with 
better coordination between the forklift operator 
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Table 9. — Cost cmnjiarison of 4 systems for loading tmcks vnih groceries ^ 


Load size and cost element 


Loading system 


Manual 

Pallet Clamp 

Shrink 
film wrap 




Load size: 






Cases 

^number __ 

1, 238 

1, 750 

1, 167 

2,027 

Pounds 

do 

37, 600 

41, 100 

34, 600 

38, 700 

Cost element: 






^ Labor: 






1,000 cases 

--dollars -- 

13, 67 

1, 81 

2. 77 

1, 56 

1,000 lb 

do 

.446 

. 077 

.094 

. 082 

Equipment: 






1,000 cases 

do 

3. 33 

. 59 

1. 17 

.44 

1,000 lb 

do 

, 110 

. 026 

.039 

. 023 

Materials: 2 






1,000 cases 

do 


4.77 - 


3. 81 

1,000 lb 

do 


. 203 - 


. 200 

Dunnage: 3 






1,000 cases 

do 


,50 

.63 

6. 68 

1,000 lb 

do 


. 022 

, 021 

.346 

Total; 






1,000 cases—.. 

do 

16.90 

7. 67 

4, 57 

12, 39 

1,000 lb 

do 

.656 

.327 

, 164 

. 650 


' For detailed information on each load, see appendix tables 21 and 22, 


cessivoly concerned about leveling tlie load and 
weirfifc distribution. 

Pallet Loading 

Loading merchandise on pallets was the simplest 
system. One forklift operator would transport one 
or two loaded pallets into the trailer, The product 
on pallets was sometimes secured with tape or 
string, Typically, dividers were not used. Occa- 
sionally in order to maximize use of cubic space, 
every other pallet was cross loaded, i.e., the 48- 
inch side rather than the 40-iiich side faced the rear 
of the trailer. With a 42-foot truck, 20 pallets can 
be placed on the floor when it is loaded with the 40- 
inch face, and by cross loading, 22 pallets can be 
placed on the floor. Since most of the items shipped 
in unit loads on pallets were heavy, use of cubic 
space was not a problem. Frequently the items were 
shipped only one pallet high ; however, unit loads 
on pallets can be stacked two high in trailei\s 
(fig. 15). 


2 Includes coat for unit load platform. 

3 Includes shroud film wrap and tape, 

and the loader. In truck shipments a wide variety 
of items was in each load, especially at consoli- 
dated warehouses, and loaders appeared to be ex- 
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Figubb 14.— Center of trailer loaded by clamp truck and 
merchandise handstacked on each aide. 
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PN~6677, PN-5078 

Figure 16. — Aliovo^ trailer with unit loads on pallets placed 
one high; helow^ fully loaded trailer with unit loads 
on pallets stacked two high. 


As shown in table 9j when the weight of the 
pallet is not included in the cost of loading, this 
system costs next to the lowest. Tho cost of the 
pallet, replacement, and depreciation accounted 
for 62 percent of the cost of pallet loading. 

Clamp Loading 

Loading with a forklift truck having a clamp 
attachment was observed in several supplier 
plants. In general, clamp loading was used for 
light bulky items, such ns paper and cereal prod- 
ucts. It is an effective loading system if tho load 
is to bo manually unloaded or if maximum utiliza- 
tion of trailer space is desired. Tho system al- 
lows tho supplier to utilize palletlcss storage and 
handling and also permits loading unitized prod- 
ucts with dimensions larger than the standard 48 
by 40 inches. It is the lowest cost loading system 
at $4.67 per 1,000 cases and $0,164 per 1,000 pounds 
(table 9). This low cost is offset by the higher 
cost for manual unloading, which is required at 
most distribution warehouses because they do not 
have forklift trucks with clamp attachments. Also, 
tho space needed between unit loads to allow clamp 
unloading would bo an expensive cubic space 
loss in the trailer, particularly for lightweight 
products. 

Slinnk Film Wrap Loading 

Shrink film wrap is particularly adaptable for 
loading items in tray pack cases and for wrapping 
unit loads of items (shroud wrap), such as paper 
bags containing charcoal, pot food, and sugar. 
Shrink wrap or shroud wrap loading was next to 
the most expensive trailer loading system (table 
9). The cost of labor and equipment was lower 
than that of the other systems, but the expense of 
pallets or slipshects and the shroud film wrap in- 
creased tho cost of this loading system. 


DISTRIBUTION WAREHOUSE RECEIVING BY TRUCK 


Scheduling receiving crews to handle the vary- 
ing volume of incoming merchandise by truck is 
diflicult unless appointments are made. With ap- 
pointments, the carrier notifies the warehouse, re- 
ceives a time to deliver the merchandise, and is 
assured of dock simce for unloading if the appoint- 
ment is met. 


In a recent survey,^ only 42 percent of the dis- 
tribution warehouses used an appointment system* 
Other factors affecting productivity in truck un- 
loading have been evaluated,® They include (1) 
whether or not tho load was unitized, (2) avail- 


0 See footnote 6, i). 17. 
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ability of temporary storage on the dock for 
merchandise during unloading, (3) availability of 
proper inaterials-handling equipment including 
pallets, and (4) availability of dock personnel to 
clieck the merchandise. 

Different unloading procedures were observed 
among the warehouses where studies were con- 
ducted. At some warehouses, carrier truck drivers 
were provided pallets and jacks to unload the 
truck and place the loaded pallet on the dock, and 
at other warehouses the driver stacked the mer- 
chandise on pallets and warehouse personnel 
moved the loaded pallet out of the truck. In gen- 
oral , the latter method resulted in higher costs to 
the individual warehouse because it jiaid the per- 
sonnel for transporting groceries out of the truck. 
Also, more delays occurred in unloading for the 
driver when the forklift operator moved the gro- 
ceries to the dock. 

Effectiveness of Scheduling Warehouse 
Truck Receipts 

A study was conducted at four warehouses, 
each having a different procedure for scheduling 
grocery truck receipts. The procedures studied in- 
cluded (1 ) all trucks scheduled as to arrival time — 
the ai^pointment system, (2) only truck receipts 
scheduled at dock opening time, (3) tinick receipts 
not scheduled, and (4) truck receipts not scheduled 
except priority given to unitized loads, 

The study was conducted between 6 a.m. and 
noon on peak receiving clays, typically Monday 
through Wednesday. The following infoimation 
was recorded for each of the incoming trailers: 
(1) Arrival time at the warehouse gate, (2) 
elapsed time between axTival and parking at the 
grocery receiving door, (3) time between park- 
ing and beginning to unload, (4) time unloading 
was completed, and (6) cause of any unusual wait- 
ing time. 

It was determined that a scheduling program 
with all appointments made for the time when the 
dock opened would not reduce waiting time for 
tho driver and tract or- trailer. It could in fact 
create more dock congestion and require additional 
clock pemonnel and equipment. A central check-in 
station for drh'^ers wlicre all imrchase orders 
wore Avell organized would reduce the waiting 
time from arrival at the dock to jDarldng at the 


door. Equally important to reduction in waiting 
time through an appointment system are such 
factors as (1) having sufficient receiving doors to 
handle the peak receiving volume, (2) flexibility 
in balancing the dock personnel workload through 
extensive backhauls, and (3) rapid clearing of the 
dock into permanent storage to provide more space 
and eliminate congestion at the receiving doors. 

It was also determined that the effectiveness 
of an appointment system alone could not be 
measured based on data obtained at the four ware- 
houses. Because the number of dock receiving 
doors, the dock arrangement, and crew organiza- 
tion varied from one warehouse to another, it was 
not possible to clearly isolate the effect of the ap- 
pointment system on tnick waiting time. 

To measure the effectiveness of the appoint- 
ment system, the best procedure was a ‘‘before and 
after’’ study in one firm. One of the cooperating 
firms was planning to conveii to the appointment 
system. Studies were made of 94 grocery receivings 
at this firm prior to installing the appointment 
system. When the system was operating effective- 
ly, studies were conducted on 84 receivings. 

During obseiwation of the receivings and anal- 
ysis of the data, the waiting time for supplier 
trucks and the firm’s backhaul trucks was sig- 
nificantly different. The backhaul tnicks were 
parked at the receiving door for up to 3 hours 
before unloading. Waiting time for the two types 
of receivings— supplier and backhaul trucks— 
needed to be analyzed separately. This separa- 
tion had no effect on evaluating the appointment 
system, since the total waiting time of the back- 
haul trucks was almost identical in the “before 
and after” study (table 10), The observers were 
unable to determine whether the waiting time for 
the backhaul trailers was due to lack of equip- 
ment and personnel for unloading or duo to balanc- 
ing the receiving workload. 

As shown in table 10, the aj>pointmont system 
was effective in reducing the waiting time for sup- 
plier tiiicks, amounting to 6.20 minutes, or 31 per- 
cent. No basic change occurred in the management 
or operation of the truck receiving dock after in- 
stallation of the appointment system in the firm 
studied. The total cost of driver and tractor-trailer 
waiting time for supplier trucks was reduced from 
$3,14 to $2.17 per receiving (table 11). The $0.97 
reduction per receiving is significant, since many 



TabI/E 10 . — Truck waiting time h^ore and after using warehouse receiving a'p'poiniment system for su'pjglier and backhaul trucks in 1 firm 
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largo warehouses receive merchandise from 100 
trucks daily. 

Table 11, — Costs of driver and tractor47*ailer 
waiting time per receiving before and after 
installing appointment system in 1 firm 


Cost element 

Before ap- 
pointment 
system 

After ap- 
pointment 
system 

Savings 

Labor ‘ 

$2. 42 

$1. 07 

$0. 76 

Equipment ® 

.72 

.60 

.22 

Total 

3. 14 

2. 17 

.97 


1 Based on driver cost of $7.20 per hour, 

3 For details on computing depredation cost of $2.10 per 
hour for tractor and trailer, sec appendix table 23. 


Manual Unloading 

Manual unloading of trucks was the least pro- 
ductive based on cases per man-hour, because every 
case had to be handled individually. Overall 
productivity averaged only 253 cases i)er man-hour 
Jfor the 11 loads in this study (app. table 24) . The 
rate at which trucks wore unloaded manually was 
not only dependent on the facilities and equip- 
ment but also on the method of driver i^ayment. 
Wlien drivel’s are paid by the load for delivery 
of product, they are usually anxious to unload as 
soon as possible because their time and equipment 
are valuable to them. In one instance, not included 
in this study, the driver and helper wore paid an 
hourly rate and took hours or 15 man-hours 
to unload 1,000 cases. In this instance, unloading 
equipment at the dock receiving door and the 
receiving personnel were required for a full day, 
Another major problem in manual unloading is a 
delay for the unloader in waiting for a dock f orlc- 
lift to remove the filled pallet and bring an empty 
jiallet. This delay ranged from 9 to 48 percent of 
the unloader^s time and averaged 23 percent. 

Manual unloading was the highest total coat 
system as shown in table 12, amounting to $33.60 
per 1,000 cases or $1,002 per 1,000 pounds. If 
distribution warehouses could eliminate manual 
unloading, they could reduce the number of receiv- 
ing doors and perhaps the time required for the 
dock to be open. 
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Table 12. — Cost comfarison of 4 systems for unloading groceries from trucks ^ 


Load size and cost element 


Unloading system 


Manual Pallet SHpsheet Shrink film 

wrap 


Load size: 


Cages 

.number.. 

1,056 

1, 100 

1, 300 

1, 162 

Pounds 

do 

35, 300 

34, 400 

40, 500 

35, 100 

Cost element: 




Labor; 






1,000 cases 

dollars.. 

26. 02 

2. 87 

9. 07 

2. 35 

1,000 lb 

do 

. Y49 

.092 

.291 

. 078 

Equipment: 






1,000 cases 

do 

4. 35 

.62 

1. 55 

. 61 

1,000 lb 

do-... 

. 130 

. 019 

.050 

. 020 

Damage: 






1,000 cases 

___._do 

4. 13 

5. 03 

3. 08 


1,000 lb 

do 

. 123 

. 161 

. 099 





Total: 






1,000 cases. » 

do 

33. 50 

8. 52 

13. 70 

2. 96 

1,000 lb 

do 

1. 002 

.272 

. 440 

. 098 


^ For detailed information on each load^ see appendix tables 24 and 26* 


Pallet Unloading 

Productivity in unloading palletized grocery 
trailers was more than 9 times greater than manual 
imloading — 2,364 compared with 263 cases per 
man-hour as shown in appendix table 24. A major 
factor contributing to productivity in pallet un- 
loading was the negligible delays for driver and 
dock personnel. One impediment to greater im- 
loading productivity was the need to straighten 
the pallet loads of product that shifted in transit 
before unit loads could bo removed from the truck 
(fig. 16). As shown in appendix table 25, only 23 
percent (3 of 13 loads) of the palletized loads 
studied had the tipper layers tied together with 
tape or string. This lack of support contributed 
to the high cost of damage, wliich was 59 percent 
of the unloading cost as shown in table 12. Pallet 
unloading was the second lowest cost system 
studied because of the high cost of damage— $8.52 
per 1,000 cases or $0,272 per 1,000 pounds. This, 
damage can be greatly reduced by using tape or 
string to hold the unit load together. Another 
factor, which was not included in this study but 
did incur added expense in receiving palletized 
shipment, was the need to repalletize several lay- 



PN-6070 

Figure 16, — Palletized load of product that shifted during 
transit, 
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oi\s of product in order to fit the palletized loads 
in 8tora/:?;c racks ns shown in figure 17, 

Slip sheet Unloading 

Slipslicot luiloacling is seldom used for trucks. 
To evaluate this system it was necessai'y to request 
a forlclift truck witii a Pull-Pac attachment from 
the mil receiving dock. The available equipment 
at two distribution warehouses was not satisfac- 
tory betuiusc the mast on the forklift was too high 
to enter the trailer. As indicated in a previous 
study, the greatest impediment to unloading slip- 
sheet loaded trucks was the lack of proper equip- 


ment at distribution warehouses.'^ With proper 
communication between buyer, supplier, carrier, 
and warehouse operator and with proper forklift 
equipment at the distribution warehouse, this sys- 
tem has good potential. Many suppliers and 
managers of distribution warehouses indicated 
during this study that the slipsheet system has a 
greater potential than is being experienced. 

The unloading of only two trailers was time- 
studied. However, the labor cost for slipsheet un- 
loading was only one-third that of manual unload- 
ing, but it was approximately three times gi’eater 

' See footnote 5, p. 17. 
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than pallet unloading (table 12) . The damage dur- 
ing unloading was caused by the engaging of, or 
chiseling under, the slipshcet and could have been 
reduced with a heavier gage slipshcet. Only two 
studies did not seem to provide a complete evalua- 
tion of slipshcet unloading potential. With more 
experienced warehousemen for unloading, the pro- 
ductivity and cost will bo only slightly higher than 
for unloading on pallets. As shown in table 12, the 
cost for slipshcet unloading was $13.70 per 1,000 
cases or $0,440 per 1,000 pounds. 

Shrink Film Wrap Unloading 

This was the most efficient and lowest cost sys- 


tem of unloading trailers. The loads were well se- 
cured, the forklift operator worked alone and 
could easily check the load because only one item 
was on each unit load, and no damage occurred in 
the seven loads studied. With shroud film wrapped 
loads, the disposal of the film wrap at the ware- 
house must bo considered. 

When individual tray pack cases were shi’ink 
film wrapped, they held together as well as shi’oud 
film wrapped unit loads and did not require the 
film removal and disposal at the warehouse. As 
shown in table 12, the cost of shrink film wrap 
unloading was $2.96 per 1,000 cases or $0,098 per 
1,000 pounds. 


AN EVALUATION OF TRUCK SHIPPING SYSTEMS 


Any system using unitized loading or unloading 
is less expensive than manual loading and unload- 
ing for truck shipment from supplier to distribu- 
tor. As shown in table 13, manual loading and un- 
loading cost $60.40 per 1,000 cases. Three unitized 
systems had costs less than half the cost of manual 
loading and unloading. They included shrink film 
wrap at $16.36, pallet without freight at $16.19, 
and clamp loading on slipshcet at $26.14 per 1,000 
cases. 

The cost of transporting the pallet as well as the 
pallet return is the important consideration when 
using palletized truck shipments. If a palletized 
return shipment is obtained at the point of destina- 
tion, the problems of returning empty pallets arc 
eliminated. However, long-haul common carrier 
trucks have a weight objective and are typically 
paid for their load on a weight basis. They are 
therefore reluctant to haul pallets without recogni- 
tion of the weight and retxu’n problems. 

Assuming a freight rate of $1.72 per hundred 
pounds, the weight of the pallets would cost $27.62 
for 20 pallets in a load (20 pallets at 80 pounds 
each) . The cost for loading, including labor, equip- 
ment, dunnage, and pallets, is $13.43 plus trans- 
portation cost for 20 pallets of $27.62 would equal 
$40.96 for pallet loading with freight (taible 13). 
Without freight charges, pallet handling was the 
lowest cost system for loading and unloading. 

With the exception of the pallet with freight 
system, the shrink film wrap shipment had the 
highest loading and lowest unloading cost. If the 


warehouse operator and retailers Avould share the 
cost of the film wrap to compensate for savings in 
unloading and retail shelf stocking, this would 
probaby prove to bo the system held in greater 
favor by suppliers and would probably bo the low- 
est total cost .system from supplier to retail store 
shelf. 

Clamp loading was the lowest cost system and 
could bo a low cost receiving method, particularly 
for heavy dense products, if dunnage is used to 
keep the unit loads separated dui'ing transit and 
if clamp unloading equipment is available at the 
distribution warehouse. The problems associated 
with clamp unloading at the distribution ware- 
house include (1) availability of equipment for 
unloading, (2) height of the trailer door, (8) abil- 
ity of the trailer floor to support the heavier clamp 
equipment, and (4) variety of points of origin for 
truck shipments. Similar conditions apply to slip- 
sheet loads plus the need for stronger sheets and 
consideration of the cost of slipsheots. 

Freight charges are much greater than handling 
costs for both rail and truck shipments (app. 
tables 18 and 22). The rates per hundredweight 
for over-the-road trailore and trailers on flatcars 
(rail piggyback) are shown in table 14. They do 
not reflect loss-than-truck-lot or bacldiaul ship- 
ments. Since the point of origin for the compara- 
tive schedule, Atlanta, Ga., was not the source for 
several commodities, other points of ox'igin in the 
general area of Atlanta were used and the rate was 
adjusted for the 677-milG distance from Atlanta to 
Miami, Fla. 



Table 13 . — Cost ccmvparism oj 6 systems for shipping groceries by track from supplier to distnbution warehouse 
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2 Rate for trailer on flatcar (piggyback), including delivery at pickup at both supplier and distribution warehouse. 
’ Based on 75 pet of shipments on over-the-road trailers and 25 pet on trailer on flatcar. 
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AnnlTIONAl FACTORS AFFECTING EFnCIENCY OF HANDLING GROCERIES 
FROM SUPPLIER TO DISTRIBUTION WAREHOUSE 


This study wiis conducted in wavehouscs that 
used efflciont work methods. In one instance, not in- 
cluded in this analysis, a handstiicked rail load 
cost 3 V 2 tinics as much in labor to unload as the 
average because of unsatisfactory methods and a 
larger crew than was necessary. In addition to crew 
sizes and methods as well as unitization and inau- 
ual methods for loading and unloading, other fac- 
tors affecting the cost of moving groceries from 
the supplier to the food distribution warehouse 
include (1) quantities of product ordered and re- 
ceived, (2) need to repalletizo because layei-s of 
product have to be removed to fit into storage 
racks or because moi’e than one item is on the 
pallet, and (3) use of consolidated warehouses. 

Ordering and Receiving Quantities 

The distribution warehouse is designed to store 
each item based on movement, with an allowance 
for reorder time and with a minimum of out-of- 
stock condition. Excess inventory, although often 
essential for special sale promotions, creates ad- 
ditional ‘warclionso handling and ties up capital. 
The racking in the warehouse varies to accommo- 
date differences in item movoment^from floor 
stacks and drive-in or drive-through racks to 
standard pallet racking, where as many as nine 
40- by 32-iiich pallets are slotted for order selec- 
tion. In soiTLO warebouses the low volume items are 
stored and selected from multilevel raclcs, which 
reach from floor to ceiling, witli special machines 
used for order selection. 

The tie and lioight for each pallet load should 
appear on the warehouse inventory printout and 
in the buyer’s guide. Tlie buyer, knowing the antic- 
ipated inoT'^ement of each item and the tie and 
height of the pallet, should order in oven pallet 
quantities. If this exceeds the normal movement, 
then ho should order in layer quantities. For ex- 
ample, if a pallet capacity is 5 layers high and 16 
cases per layer, then ho should order either in 
units of 76 or at least 15. This will eliminate the 
need for ronioving layers from unit loads, which 
often occurs. If the item is to bo stored on the 40- 
by 32-incli pallet, the buyer should order in the 
proper tie and height quantity even though the 


cases have to bo manually placed on small pallets. 

It is important that buyers change from buying 
in oven quantities, such as 50, 100, and 200, and 
order in operationally efficient pallet or layer quan- 
tities. Tlvey should also seek guidelines from the 
suppliers or their sales representatives to identify 
unit load and truckload quantities that are most 
economical for shipment. 

In a study of nine unitized loads, an average of 
15 percent of the cases to be unloaded bad to be re- 
moved from the top of the pallet load (dolayereep 
and placed on another pallet (repallctized) in 
order to enable the unit loads to fit in pallet racks. 
The standard time for unloading without delayer- 
ing was 60.8 man-minutes per 1,000 cases. It was 
62 percent greater or 82.2 man-minutes per 1,000 
cases when cases had to bo delayered and rcpallot- 
ized. The increased labor cost at $6 per hour 
amounted to $8.14 per 1,000 cases. Besides the 
labor, increased costs were also incurred for the 
additional time that unloading equipment was used 
and the dock space was occupied. 

Some of this removal of layers could be elimi- 
nated by improved loading procedures. In one 
railcar, the unit load for a single item varied from 
three to six layers high, whereas the correct num- 
ber of layers for storage was four. In another 
railcar with products loaded on slipshcets, the cen- 
ter section was manually loaded only one case 
high, whereas some of the slipsheot loads behind 
the bulkhead doors had one too many layers. 

In other shipments, several pallet loads in the car 
had more than one item on them, whereas the cen- 
ter section of the car was manually stacked with 
one of the same items. A solution to the mixing of 
several items on a unit load is to manually stack 
them in the center section or to reserve certain 
unit load platforms for loads with more than one 
item. 

During this study, suppliers indicated that only 
10 perceirt of their largest volume customers 
specify the tie and height for unit load shipments 
and that 43 percent of the items ordered are not 
oven unit loads. Since the supplier usually does 
not know the tic and height requirements for each 
distribution warehouse, he will use the standard 
unit load that comes off the automatic palletizer 
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and will try to achieve full utilization of the car- 
rier vehicle. There appears to be an increasing 
awareness of the needs in the distribution ware- 
house on the part of company buyers, Witli im- 
proved coniinimication between the supiilier and 
distribution warehouse buyer, more products can 
be purchased in unit load quantities in the required 
tie and height. 

Repalletizing to Smaller Pallets 

Some effort has been anade by distribution ware- 
houses to encourage the Grocery Pallet Council 
( GPC) to establish a second size of standard pallet 
for grocery shipping. This pressure has come from 
distribution warehouses using both the 48- by 40- 
iiich and the 40- by S2-inch pallets for product 
storage. 

As shown ill table 16, firms A and B with dry 
grocery product annual sales of approximately 4.3 
and 20 million cases, respectively, Iiad 41 and 46 
percent of the items stored on 40- by 32-inch pal- 
lets. However, the case volume movement on 48- 
by 40-incli pallets in firms A and B was 80 and 90 
percent, respectively. The significant amount — 41 


and 46 percent of the items (typically low volume 
items) — ^must be either repalletized from 48- by 40- 
incli unit load receipts or loaded directly on the 
40- by 32-iiicli pallet from manually stacked 
loads. 

In firm A with 1,260 items stored on small pallets 
in 208 pallet rack bays with 6 pallets per bay, 
an additional 104 pallet rack storage bays would 
be required if all items were placed on 48- by 
40-incli pallets with 4 pallets per rack bay. Simi- 
larly, in film B, with 3,082 items stored on small 
pallets, an additional 256 pallet rack bays would 
be required if large pallets were used. Since each 
pallet rack bay requires 86 square feet of floor - 
space, including aisles, an additional 8,944 square 
feet of warehouse space would be needed in firm 
A and 22,016 square feet in firm B, Assuming an 
annual cost for the needed space and pallet racks 
of $2,50 per square foot, the added annual cost 
would be $22,360 in firm A and $55,040 in firm 
B. Based on an annual volume of 860,000 cases of 
slow moving items in firm A and 2 million cases 
ill firm B, being placed on large instead of small 
pallets, the added cost for space and racks would 
total $26 per 1^00 cases in firm A and $27,52 in 


Table Additional cost jov space and pallet racks in 2 firm using 
48- by 404nch pallets for storage and selection compared mih using 
40- by 32-inch pallets 


Element 


Firm A Firm B 


Cases shipped annually number-^ 

Slow moving cases shipped annuaUy do 

Items in inventory do 

Slow moving items in inventory do 


Pallet rack bays required with largo pallets L.-do 

Pallet rack bays required with small pallets ^-^do 

Additional rack bays with large pallets-^ dO- — 

Additional space required with large pallets ® 

square feet— 

Annual cost for added space and racks with large 

pallets * -dollars- 

Added coat per 1,000 cases with lai'ge paUets »-.do 


4, 300, 000 
860, 000 
3, 048 
1, 260 
312 
208 
104 

8, 944 

22, 360 
26 


20, 000, 000 
2, 000, 000 
6, 700 
3, 082 
770 
614 
266 

22, 016 

66, 040 
27. 62 


1 Based on four 48- by 40-in paUets per rack bay for order selection. 

3 Based on six 40- by 32-in pallets per rack bay for order selection. 

3 Based on 86 ft^ of fioorspace per pallet rack bay, including aisles. 

^ Based on annual warehouse space and pallet rack cost of $2.60 per square 

Annual added space and rack cost divided by thousands of cases of slow 
moving items shipped ($22,360^800; $56, 040-s- 2,000). 
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firm B. This cost docs not take into account the 
increased cost for order assembly that would be 
required with additional travel distance. 

In a study of four unitized railcar loads, an 
average of 26 percent of the cases to be unloaded 
had to be repalletized on 40- by 32-inch pallets. 
The standard unloading time was 111.1 man- 
minutes per 1,000 cases without repalletizing and 
169.3 man-minutes per 1,000 cases with repallotiz- 
ing. With labor cost at $6 per hour, the added 
cost for repalletizing amounted to $6 per 1,000 
cases. However, table 15 shows that increased costs 
for space and racks in order to handle the same 
volume on 48- by 40-inch pallets as on 40- by 32- 
inch pallets amount to $26 and $27.52 per 1,000 
cases in firms A and B. Accordingly there is a 
savings of more than $20 per 1,000 cases when the 
present 2 sizes of pallets are used. 

It would probably be advantageous to ware- 
houses with many slow moving items if a smaller 
pallet, such as the 40- by 32-inch, were used for 
shipping unitized grocery products to eliminate 
much of the manual unloading. However, such 
advantages must be weighed against other factors. 
For example, if such a system is implemented, 
suppliers would need to constantly reset the 
automatic j)allctizer for the two sizes of unit loads 
and would need to carry separate inventories of 
product by unit load size, ns well as separate unit 
load platform inventories, such as pallets and slip- 
sheets. Problems now exist in effectively utilizing 
the capacity of railcars and trailers with 48- by 40- 
inch unit loads, and improved utilization camiot 
be visualized with a smaller unit load given exist- 
ing vehicle dimension limitations. There are prob- 
lems in the present pallet exchange program with 
only one pallet size, and a second pallet size would 
compound the problem. Based on these limitations, 
the dry grocery distribution system appears to 
have too many built-in limitations for the in- 
troduction of a second size of standard pallet. 
However, it appears advisable that use of the 
40- by 32-inch pallet for storage at distribution 
warehouses be continued because the cost of con- 
verting to the 48- by 40-inch pallet is greater than 
the necessary repallctizing costs. 

Consolidated Service Warehouses 

A smaller quantity of merchandise is delivered 
to the warehouse in less than truoldoad (LTL) 


quantities than is ordered in LTL quantities.® 

One reason for this is the number of consoli- 
dated warehouses that store products from several 
suppliers and combine order's going to a particu- 
lar distribution warehouse in full common carrier 
loads. Theoretically, savings are accomplished 
through use of transportation rates for full com- 
mon carrier loads as opposed to rates for less-than- 
f nil carrier loads. The consolidated warehouses do 
not take title to the product in storage and are 
classified for transj)ortation rate purposes as in- 
transit warehouses. 

One of the first and largest consolidated service 
warehouses was included in the study of sup- 
pliers. Although W6 cannot generalize from only 
one plant, several observations can be given. The 
consolidated warehouse supplied distribution 
warehouses with products from approximately 30 
manufacturers and thus permitted the manufac- 
turer to ship unit loads or complete railcars of a 
single item. This could be a factor in the low cost 
of loading railcars in some of the supplier plants 
wo studied, This intermediate warehouse does not 
completely resolve the problem of low cost food 
distribution because another link is added to the 
distribution chain where products must be re- 
ceived, stored, and selected. The time for labor 
to unload railcars and place in storage was not 
studied, but the labor for order assembly and 
loading of two railcars was studied but not in- 
cluded in the loading standard. Table 16 shows 
the results of this study. 

More than twice as much time was required for 
order assembly than for loading. When the order 
selector used a forklift truck with clamp to remove 
one or more layers from a pallet and then pro- 
ceeded to remove additional layers from other 
pallets to build a single unit load, the time for 
order assembly increased. The mixing of items 
on a unit load also resulted in the need for more 
unloading time at the distribution warehouse be- 
cause each item would need to be placed on separate 
pallets, All truck sliipments observed were hand- 
stacked and resulted in loss of efficiency in both 
loading and unloading. 

Lower freight costs are just one of the advan- 
tages of the consolidated warehouse conceiit for 
LTL supplier shipments. The consolidated ware- 


8 


See footnote 5, p. 17. 
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Table 16. — Labor required for order assembly and loading railcars at a con- 
solidated warehouse 


Load Cases Order assembly Loading productivity 

productivity 


Number Man-hours man-hoitr Man-hours man-hour 

1 2,112 2.13 902 1.46 1,447 

2 3,662 4.03 884 1.21 2,944 


Weighted 

average 2, 837 3. 08 921 1. 34 2, 117 


honsG also has pallet exchange programs with the 
carriers to lower freight costs. Since the product 
from the manufacturer was closer to the distribu- 
tion warehouse, the reorder period was reduced 
and should allow for better inventory control at 
the distribution warehouse and retail store. It 
should not bo assumed that inventories in the 
total system are reduced been, use of this fact alone. 
Many improvements in warehouse layout and 
physical handling methods could be incorporated 
at the consolidated warehouse to reduce the cost 
of opei'ation. 


An alternative to the consolidated warehouse is 
for the manufacturer to consolidate on a trailer 
the unit loads of a limited number of items that 
are designated for one or more distribution ware- 
houses in. a given metropolitan area. This would 
allow the distribution warehouse to take advantage 
of low full-trailer rates and unit load unloading. 
It would also allow the distribution warehouse to 
order items perhaps once a week rather than every 
2 or 3 weeks and result in less inventory. This 
would require substituting stopover charges for 
LTL rates and increase imloading efficiency. 
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Load Product category Cases Weight Equipment Total cost per- Freight cost per- 

Type Hours Cost* Code* Cost 1,000 1,000 Load 100 Load 
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Table 24— ZaJor and damage costs of 4 systems for unloading tnuks with groceries — Con^neA 
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Table 25 . — Total costs, iru^luding labor, eguijgrrient, and dmimge, of 4 ^sterns for unloading trv^s with groceries 
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Table 25. — Total costs, including labor, equipment, and damage, of 4 systlems for unloading trucks with groceries ^ — Continued 
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